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Earlier studies have shown that both gender and masculine
or feminine traits affects judgements about a person's qualit-
ies. This study builds upon earlier research and investigates
the relation between voice and appearance with respect to
gender based stereotype judgements, by letting participants
listen to and then rate two of totally eight different digital
characters,  four  female  and  four  male.  The  manipulated
variables were the femininity or masculinity of the charac-
ters' voices and the femininity or masculinity of their appear-
ance. The ratings regarded the characters perceived compet-
ence,  intelligence,  and  empathic  abilities.  The  hypothesis
that masculinity would increase ratings for competence and
intelligence was unsupported for both male and female char-
acters. Instead the results show that when female characters
had matching voice and appearance (both feminine or both
masculine), the characters was perceived as both more intel-
ligent and competent.
Furthermore, the second hypothesis stated in the study,
namely  that  feminine  traits  would  increase  perceived  em-
phatic  abilities,  found  support  in  the  data,  however  only
when comparing female characters.
The conclusions drawn from these findings are that it is
plausible that common stereotypes might have lost some of
its strengths, at least for the population studied and in the
domain of medical doctors. Furthermore, the author suspects
a matching effect. However, a more extensive study, incor-
porating  a  more  complex  and larger  set  of  stimuli,  is  re-
quired in order to draw more generalised conclusions.
Keywords: gender,  stereotype,  matching  effect,  voice,  ap-
pearance, intelligence, competence, empathy.
1 Introduction
The purpose of this paper is to compare the effect of visual
and auditory traits with respect to gender based stereotype
judgements. Earlier research has investigated how gender, as
well as femininity and masculinity, affects judgements in a
way that conforms to common gender based stereotypes, e.g.
judging a  character's  intelligence  or  empathic competence,
where males are often judged to be more competent and in-
telligent whilst women are judged to be nicer and more em-
pathic (see e.g. Reeves & Nass, 1996; Nass & Brave, 2005;
Gulz, Ahlner & Haake, 2007). This has previously been stud-
ied by altering either visual (Gulz, Ahlner& Haake, 2007) or
auditory (Reeves & Nass, 1996) traits, but there seems not to
be any trace in the literature of an experimental setup which
investigates  both.  This  leaves  a  gap  of  knowledge  about
which (if any) of the cues affect gender based stereotypes the
most, or how they may interact. This study will therefore in-
vestigate the interaction of visual and auditory stimuli. 
To do this four virtual characters were used, two female
and two male (digital characters borrowed from Gulz, Ahlner
& Haake, 2007, see Fig. 1) that were designed to look either
masculine or feminine by altering shoulder width and head
characteristics, such as protrution of jaw and nose, and over-
all colour scheme. The visual stimuli in this study were also
given different voices, two male and two female versions, di-
gitally altered from one male and one female voice to sound
either masculine or feminine by changing the voices' funda-
mental  frequency.  Participants  listened  to  an  informational
speech from two of the virtual character, and was after each
one of these speeches asked to answer questions regarding
the character's competence, intelligence, and empathy on an
eight point Likert scale. 
In  other  words,  this  study  investigates  how  stereotype
judgements is affected by masculinity and femininity manip-
ulated via both auditory and visual traits.
What is a Stereotype?
Throughout  the  literature  there  has  been  no  consensus  on
how to define the stereotype concept. On the one hand there
are attempts to define the stereotype concept so that  it  in-
cludes the negative connotations usually attributed to it. For
example, Haake and Gulz (2008) proposes that a stereotype
is to be defined in contrast to prototypes.  Prototypes are a
neutral representation of and, as they write, “a 'typical exem-
plar' of a concept” (ibid., p. 3), whereas a stereotype brings
with it  negative  connotations.  These  negative  connotations
are closely related to the notion that a stereotype is an inac-
curate way of inferring attributes to single members of a cer-
tain group, or from a certain person to a larger group. Fur-
thermore,  it  should  be  pointed  out  that  according  to  this
viewpoint  the  negative  connotations  here  are  attributed  to
stereotyping in and of itself and not contingent on whether
the stereotype infers negative traits. For example, a neutral
prototype of a serial killer can still bring about negative con-
notations, and a racist stereotype of Asians being inherently
good at mathematics is still a stereotype that infers a positive
trait to a certain group. 
On the other hand there are attempts to avoid defining
stereotypes as something negative in and of itself.  For ex-
ample, Hilton and von Hippel (1996) writes: “[W]e adopt the
standard  viewpoint  that  stereotypes  are  beliefs  about  the
characteristics, attributes, and behaviors of members of cer-
tain groups.  More  than  just  beliefs  about  groups,  they are
also theories about how and why certain attributes go togeth-
er” (ibid., p. 240). They go on by pointing out that “stereo-
types are sometimes accurate representations of reality, […]
or at least of the local reality to which the perceiver is ex-
posed” (ibid.). This is a way of defining stereotypes that in-
stead of contrasting it with, makes them a subset of proto-
types.
Another argument by Hilton and von Hippel (1996) for
defining the stereotype concept as a subset of prototypes that
may very well be neutral and accurate is that we already have
a word for unreliable and inaccurate inferences, namely “pre-
judices”.  However,  in  the  colloquial  usage of  “stereotype”
and “prejudice” there is a difference in meaning that would
render both words useful. Prejudices tends to refer to person-
al and individually held beliefs about certain groups, whilst
stereotypes refers to beliefs that are widespread and socially
nurtured. The definition then,  that  keeps the negative con-
notations that the stereotypes brings with it, seems to the au-
thor of this study at least, to be the most attractive one.
Stereotype Research
The research concerning gender based stereotypes has shown
how widespread and seemingly fundamental this phenomena
is. One study, conducted by Nass and Brave (2005), has even
shown  that  people  exhibit  stereotypical  judgements  when
listening to texts from eBay auctions, knowing that they were
read by actors unaffiliated with the authors. When texts from
auctions  that  were  verified  to  be  in  male  domains  (e.  g.,
books  about  guns)  were  read  by  a  man,  the  participants
judged the  description to  be more  credible  and the author
more competent than when the same text was read by a wo-
man. However, the results also showed that in tests regarding
a typical feminine domain, such as sewing, the female voice
was regarded more competent. 
In  another  study,  by Nass  & Brave (2005),  which was
primarily conducted to investigate similarity attraction (that
persons are more prone to liking other persons of the same
gender as themself), participants read about different dilem-
mas on a computer screen. The participants then clicked a
button  to  get  advice  about  the  dilemma  from a  synthetic
voice, which would be either male or female, that argued for
one of two solutions to the dilemma. Participants could then,
on an eight point  Likert  scale,  state  which way they were
leaning regarding the two solutions and how much they liked
the advice given. The “similarity attraction”-hypothesis was
confirmed. Men liked the male voice more than the female
voice and women liked the female voice over the male ver-
sion. Interestingly they also found support for a post hoc hy-
pothesis. The preferred solutions to the dilemma conformed
with the advice given by the male voice more than what they
did with the female counterpart. That is, the male advice had
a greater effect  on both male and female participants' pre-
ferred solutions. These results are quite surprising when tak-
ing  into  account  that  the  participants  in  both  experiments
knew that the voice reading the description had no connec-
tion with text production and they could also hear that the
voice was synthetic. This indicates that gender plays a funda-
mental role even when we know it should not. Furthermore,
stereotyping seems to be a non-reflective, subconscious trait
rather than a product of deliberate judgements.  Moreover,
results like these suggest that stereotypes are well rooted in
our everyday decision making.
These widespread stereotypical  judgements do not only
affect judgements about others, but seem to also affect the
the thoughts of oneself.  In another study, by Cadinu et  al.
(2005), female participants were asked to perform a mathem-
atical  test.  Before the test  the control  group was  told that
there was no difference between gender in regards to math-
ematical ability,  whilst the test group was told that women
had been shown to perform poorer than males. The test group
that had been exposed to what Cadinu et al. (2005) called the
“stereotypical  threat”  performed  poorer  than  the  control
group. These findings seem to show the possible negative ef-
fects of stereotypes in the element of social feedback when
evaluating oneself. To assign oneself to a stereotypical cat-
egory can thus seemingly override even self knowledge.
Moreover,  gender  based  stereotypes  can  also  apply  to
femininity and masculinity as well, which seems to be a fur-
Fig. 1. Stimuli used in Gulz, Ahlner, & Haake's (2007) study (used with permission). Upper left
shows the female feminine character, the upper right shows the masculine female character, the
lower left shows the feminine male character, and the lower right shows the masculine male.
ther  distinction  that  also  plays  a  role  in  how we  subcon-
sciously assess  a person's  properties,  e.g.  competence.  Re-
search that focuses on masculinity and femininity shows that
the subjects not only assess men to be more intelligent, but
furthermore that the more masculine that person's traits are,
the  more  intelligent  the  person  is  thought  to  be  (see  e.g.
Reeves & Nass,  1996).  In  another study concerning visual
cues of masculinity and femininity,  Gulz, Ahlner and Haake
(2007) let participants listen to virtual doctors explaining the
pros  and  cons  of  working  night-shifts,  and  then  answer  a
multitude of questions regarding the virtual doctor's person-
ality traits and dispositions. The virtual doctors were male or
female, with either feminine or masculine visual traits (see
Fig.1). The female voice was the same for both female char-
acters and the male voice was the same for both male charac-
ters. However, a full evaluation of result was hindered due to
an  unexpected  variable  in  that  the  male  and  female  voice
differed in dialects,  which Gulz,  Ahlner and Haake (2007)
discussed might have conflicted with the gender's effect on
participants' judgements. However, when comparing the res-
ults of the two female characters the results seemed to con-
form with previously known stereotypes, that is association
between  masculinity,  intelligence,  and  competence  on  the
one hand, and between femininity and empathy on the other.
In  a  similar  study by Reeves and Nass  (1996),  female
voices were altered into sounding either masculine or femin-
ine, and were accompanied by pictures of six different virtual
female characters. Participants were exposed to six different
settings, three with feminine and three with masculine female
voices. The results were in line with other findings in similar
studies, and the more masculine female voices were assessed
as both more intelligent and persuasive. 
Finally,  it  certainly seems like gender stereotypes are a
widespread, robust, and sub-conscious phenomena, that are
hard  to  overcome even  when using reflective  and  explicit
reasoning about genders role in assessing other individuals
properties. In the next section I will try to link the discussed
findings,  and  give  a  theoretical  account  of  the  stereotype
concept in another field of research, namely decision making
theory.
Possible Mechanics for Stereotype Judgements
Stereotypes may be seen in the light of theories in decision
making  research.  Usually stereotypical  judgements  can  be
described as wrongfully inferring that  one personal quality
(e.g. gender,  race,  or weight) entails other qualities of that
person (e.g. intelligence). However, stereotypes are often not
explicit,  and persons that  say they neither like or condone
common stereotypes may unknowingly exhibit them, as has
been  shown by implicit  association  tests  (see  Latu  et  al.,
2011;  Steffens  &  Jelenec,  2011;  Sabin,  Marini  &  Nosek,
2012; Blair et al., 2013). This suggests that stereotypes need
not to be the product of a deficiency in moral competence or
explicit  reasoning skills,  but  rather  something implicit  and
automatic, which may be explained by a certain field of de-
cision making theory, namely heuristics research.
Decision making research as a whole can be divided into
two main fields, where one is mostly concerned with how de-
cision  making  should  be  made  by  ideal  decision  makers,
whilst the other is concerned with describing peoples actual
decision  making  strategies,  and  take  the  limits  of  human
computational and epistemological capabilities into consider-
ation when formulating ideas of the rationality of decision
strategies. The latter field of research has been trying to both
explore and vindicate the effectiveness (in regards to preci-
sion,  cognitive  load,  as  well  as  decision  speed)  of  simple
heuristics, that is, simple decision rules. Investigation in the
area of heuristics is conducted mostly by modelling possible
decision rules and running them through computer simula-
tions, and then evaluating their effectiveness, often compared
with more advanced algorithms from the field of ideal de-
cision making.  This  approach  does,  of  course,  not  answer
whether the particular decision rule is common, or even used
by real people. However, other studies indicate that most of
our everyday decision making is made in a fast, frugal, albeit
sub-conscious manner, as heuristic research predicts (Giger-
enzer, Todd, & the ABC Research Group, 1999; Kahneman,
2011). 
In one famous study, described in detail by Goldstein and
Gigerenzer (2002), American students had to choose which
of  two cities  had  the  larger  population.  The pair  of  cities
where either American or German, which would make one
think  that  the  American  students  made  better  judgements
about American cities  than of foreign, not so well  known,
German ones. However, the results showed that the Americ-
an  students  made  equally,  or  even  slightly  better,  when
choosing between German cities. This was interpreted as a
result  of  using  a  simple  decision  rule  called  the  Recogni-
tion Heuristic, where lack of knowledge actually can benefit
the decision maker.  When recognising just  one of the two
presented  German  cities,  the  students  would  choose  the
known city, which more often than not was the larger city.
Cities that have a larger population tend to be presented in
media and everyday conversations more frequent than smal-
ler cities, which makes recognition a somewhat precise indic-
ator of population size, and since the students probably re-
cognised  almost  all  of  the  American  cities,  the  Recogni-
tion Heuristic would  be  useless.  More  information  would
have to be computed, as would knowledge about what in-
formation had a high predictive value of population size.
This process, when the decision maker is going to decide
between two known stimuli, has been explored by heuristics
research.  One  of  the  most  well  described  and  developed
heuristics is the Take the Best algorithm (see Fig. 2), which is
meant to handle situations where the Recognition Heuristic is
Fig. 2. The Take the Best algorithm from 
Gigerenzer & Goldstein (1996) (used with 
permission).
bypassed by knowing more than one of the stimuli. The Take
the Best (TTB) algorithm is  operated by going trough the
knowledge base about the known stimuli and then choosing
the discriminating cue that is thought to best predict a correct
choice. For example, when choosing between two known cit-
ies, you might think that one of them probably is larger since
it has a famous sports team whilst the other city does not.  
To test the effectiveness of the TTB algorithm, Gigeren-
zer and Goldstein (1996), simulated a decision making envir-
onment and let a multitude of algorithms, most of them con-
structed by the normative camp, run through the simulation.
The algorithm's task was the same as the former discussed
American students, to decide which of two German cities had
the largest population. The simulation was run through many
settings varying both in degree of recognised cities (based on
American surveys on the most commonly recognised Ger-
man cities)  and  knowledge of  the recognised cities'  cues.
When evaluating the results it seemed that the TTB heuristic
did as good as, or better than, all other algorithms when it
came to precision. Since the algorithms from the normative
camp  always  used  all  available  information  and  also
weighted all cue values into one final value for the the two
options,  they would be much slower if  used by a real  de-
cision maker with limited computational capacity. The con-
clusions seem then be that the TTB is both fast and frugal
without having to compromise  with precision (Gigerenzer &
Goldstein, 1996). 
However, during the simulation the TTB was as unboun-
ded  as  the algorithms from the normative  camp regarding
one aspect, which may account for some of the TTB's suc-
cess. When both cities were recognised, the TTB searched
the cities' cues to choose the one with the highest ecological
value, that is the highest predictive power. If the cue discrim-
inated the options it was chosen, and if it did not discrimin-
ate,  next cue was searched. This means that the ecological
value was programmed as a part of the environment, with no
subjective barriers to simulate the limitations of real decision
making agents. Surely, a real decision making agent has no
objective and numerically precise list of cues to be used to
predict the precision of a choice.  Instead another option is
available to understand the heuristic's cues.
Contrary to the idea of ecological cues and values (used
by Gigerenzer & Goldstein, 1996), which assumes that the
decision maker have a near perfect understanding of frequen-
cies and the precision of inferences,  a more subjective ap-
proach can be found in Tversky &  Kahneman's (1973) re-
search. Here, inferences are made by the availability, that is
the ease of retrieval, of cues. For example, one of their stud-
ies  showed  that  people  often  misjudge  the  frequency  of
words that begin with a certain consonant (e.g. k) compared
to when the consonant is the third letter of a word. Words
that starts with a k was assessed as being more frequent, even
though they are not. Tversky and Kahneman (1973) suggest
that this is because the availability is greater for words that
start with a k compared to the availability of words where k
is the third letter. Other findings, such as exaggeration of the
frequencies  of  e.g.  tornadoes  occurring  (Gigerenzer  et  al.,
1999, p. 214) seem to also point to the conclusion that the as-
sumption  of  neat  ecological  values  in  cue  hierarchies  are
misguided.
Gender based stereotypes, then, may be seen in the light
of this part  of decision making research. When inferring a
person's qualities, such as intelligence, one might have great-
er availability of men working in high status, intelligence re-
quiring work, which in turn can be seen as a consequence of
gender based stereotyping. For example, when hiring a new
doctor, the employer might subconsciously judge men differ-
ently than women, since the employer might have more fre-
quent experiences with male doctors. This might cause the
gender cue to rise in the inner hierarchy of important cues
that will be selected for inferring a person's competence as a
doctor. Then, when making a decision, not only is the gender
cue too high (in comparison with its actual, objective, pre-
dictive value) in the hierarchy, but also will the availability
of competent male doctors be greater than that of competent
female doctors. 
This is then a way in which stereotypical judgements can
be understood. It could be argued that, when the predictive
power of a person's quality x is overvalued (e.g. due to inac-
curate social  information) in  a subject's  hierarchy of  cues,
and thus is used to infer the person's other qualities, a stereo-
typical judgement has occurred. Thus gender based stereo-
types entails that with a person's gender, other qualities fol-
lows.
However,  from 2005 to 2012 the  proportion of  female
medical doctors in Sweden has risen from 42.3% to 47.7%
(SCB, 2013), which is concern of this study since the charac-
ters used in this study as stimuli are all portrayed as medical
doctors.  If  the  equalising  distribution  of  male  and  female
doctors  have  been  perceived  by the  participants,  then  this
might interfere with otherwise common gender based stereo-
types.
Main focuses
Earlier research has until now shown that both visual cues in
a person's  appearance,  and certain properties  of  a  person's
voice may elicit assessments that conform with gender based
stereotypes (Gulz, Ahlner & Haake, 2007; Reeves & Nass,
1996).  Three  qualities  seen  to  vary  when  manipulating
gender and masculinity/femininity were intelligence, compet-
ence and empathy. The latter was rated higher for women,
and was also enhanced with feminine traits, while the two
former were assessed as higher in male and was similarly en-
hanced by masculine traits in persons with any gender. Thus,
two clear hypotheses may be formulated:
Hypothesis 1: Stimuli with masculine voice and appearance
will be assessed as more intelligent and competent than
stimuli with feminine voice and appearance.
Hypothesis 2: Stimuli  with feminine voice and appearance
will be assessed as more empathic than stimuli with mas-
culine voice and appearance.
Furthermore, a possible comparison of the visual and audit-
ory traits opens the possibility for questions that have not yet
been tried or answered. Former research has addressed how
singular masculine and feminine traits in males and females
affects  stereotype  assessment,  but  not  what  happens  when
both voice and appearance are altered. This is thus unknown.
For example, which of a female with masculine voice and
feminine appearance and a female with feminine voice and
masculine appearance will elicit higher degree of stereotype
assessment?
Another interesting question that arises from this possibil-
ity to investigate if any of the traits are dominant, is to see if
this dominance is the same for both genders. While one of
the traits, e.g. the voice, dominates stereotype judgements for
the female stimuli, the appearance might dominate stereotype
judgements for the male stimuli. Since these questions have
been, to the author's knowledge, unexamined, no predictions
will be made. Instead they are formulated as  open and ex-
ploratory questions.
Question 1: Is any of the two traits (appearance and voice)
more dominant than the other?
Question 2: If dominating traits are found, are they the same
for both genders?
2 Methods
Visual stimuli
The visual stimuli used for this study was used with permis-
sion from the Gulz, Ahlner and Haake's (2007) study that in-
vestigated visual stereotypes both within gender and the fem-
ininity to masculinity variable.  The variables altered in the
forming of these stimuli was described in the following way:
“- Feminine character (F+): Manipulated with feminine
attributes  such  as:  the  baby-  face  scheme  (rounded  head
shapes, bigger eyes, smaller nose, narrower shoulders); long
(colored) hair and make up, that pronounces feminine attrib-
utes by enlarging the eyes, making them rounder and more
distinct and making the lips fuller.
- Weak feminine character (F-): Manipulated with mascu-
line attributes such as: broader head, a more angular and pro-
nounced jaw, a high for-head; paler colors as to eyes, mouth
and hair, which weakens the impact of these female attrib-
utes; overall paler color scheme reducing the number of dis-
tinct  features  and  thus  weakening  any  categorization  of
gender ! whether feminine or masculine.
- Weak masculine character (M-): Manipulated with fem-
inine attributes such as: rounder and less pronounced shapes
of head, jaw and nose; narrower shoulders; slightly red lips
in  combination  with  an  overall  paler  color  scheme,  that
weakens any distinct categorization of gender. 
-  Masculine character  (M+):  Manipulated with mascu-
line attributes such as: broader, angular and more pronounced
head shapes; broader shoulders, a distinct Adam’s apple, pro-
nounced, dark eye brows; neatly done hair; a more prominent
colour  scheme  which  produces  distinct  features  and
strengthens the categorization with respect to gender.” (Gulz,
Ahlner & Haake, 2007, pp. 658-659)
To control for any effect of the different colour schemes
of the masculine version of the female characters (see Fig. 2),
this version was given a slightly darker skin colour for this
study. Previous validation of these stimuli, by Gulz, Ahlner
and Haake (2007), will still be deemed as satisfactory.
However, the virtual characters are all dressed like doc-
tors, which might have an effect of raising the overall com-
petence  and  intelligence  ratings.  Such  affect  on  ratings
should  however,  a  priori,  be  equal  across  the  four  virtual
characters.
Auditory stimuli
The auditory stimuli made use of one male and one female
recorded voice, which was altered on only one variable, the
fundamental frequency. A typical male voice have a funda-
mental frequency of 128 Hz, but can range between 85-196
Hz, while the typical female voice  is 225 Hz, but can range
between 155-334 Hz (Williamson, 2006, p. 177). 
The feminine female voice was altered to 240 Hz, that is
15 Hz from the female mean,  while  the masculine female
voice was altered to 205 Hz, which is 20 Hz away from the
mean value. The difference in manipulation compared to the
female mean value was due to consideration of the percep-
tion of the different voices. The same kind of manipulation
was done to the male voice, where the masculine version was
lowered to 115 Hz, that is 13 Hz from the mean value of 128
Hz. The feminine version was altered to 142 Hz, that is 14
Hz above the mean value for men. This is supposed to be
quite a subtle change, and is far from any extreme values,
which  makes  comparison  between  appearance  and  voice
easier to perform, since the appearance of the characters have
been validated to be subtle in the  Gulz, Ahlner and Haake
(2007) study.  The feminine and masculine versions of  the
male and female voices were validated using a convenience
sample of 14 participants with a mean age of (approximately)
28 years, which were asked how masculine or feminine they
thought  the voices sounded on a seven point  Likert  scale.
The results followed expectations and the mean values of the
ratings is  the  following (the  first  letter,  F  or  M, refers  to
gender, while the second letter, F or M, refers to feminine or
masculine  voice): FF = 1.93;  FM = 4.71;  MF = 2.81;
MM = 6.50. The sample is however too small to make any
further statistical analyses, but there descriptive results indic-
ated a trend that conformed with expectations.
The text presented by the characters regards information
and advice about working night shifts, and has been validated
to be gender neutral both concerning the specific domain and
word usage (Gulz, Ahlner & Haake, 2007).
This study makes use of the same voice recordings as did
the Gulz, Ahlner and Haake (2007) study. Since they noticed
a clear effect from the different dialects in the male and fe-
male voices, this study will not make any inter-gender com-
parisons.  Instead  results  will  only  be  analysed  within  the
characters gender. However, it might at this point be import-
ant to point out that this study does not try to perform any
conclusive comparison between the effect of voice and ap-
pearance, but aims instead to give a first look into any inter-
action or dominance between visual and auditory traits.
Procedure
This study utilised two ways of gathering data. One of these
was through manually asking people around public gathering
areas (libraries and study halls) to participate in the study.
The participants were all told that the experiment took 5-8
minutes and was a part of the authors master's thesis in Cog-
nitive Science.  If  accepting to  participate,  the subject  was
then given a laptop with the experiment presentation screen,
and a pair of headphones to make the character presentation
audible. They were then told to follow the instructions. After
every session the experimenter asked if the participant had
any  questions  surrounding  the  experiment  or  the  master's
thesis.
The second way of data gathering was through spreading
a link to the experiment in social media forums. The experi-
ment was identical to the one used in manual data collection.
Since there was a concern that some participants might start
doing the experiment in a noisy environment, or without suf-
ficient audio systems to get a clear and audible sound from
the characters' presentation, this was explicitly written on the
presentation screen as a precondition for doing the test.
The Experiment
The experiment was programmed using web application built
in PHP, and used a private web server to gather the data on to
a simple spreadsheet. The experiment consisted of 7 pages,
where the first was presented the experiment as a part of a
master's thesis in Cognitive Science. It also informed the par-
ticipants that they needed to use earphones or sit in a quite
environment to continue. Finally this text let the participants
know that continuing from this page implied an agreement,
and  to  allow the  data gathered  from the experiment  to  be
used in the study.
The second page asked the participants provide age and
gender information. The third page contained the first of two
digital  characters.  The  experiment  was  preprogrammed  to
make sure that the pairs of characters that each participant
encountered did not differ in gender, and always differed in
the two traits, so if the first character was a male with femin-
ine voice and appearance,  the second would be male with
masculine  voice  and  appearance.  The  presentation  was
manually  started  using  a  play  button  and  could  also  be
paused using a stop button. On the top of the page instruc-
tions  were  given  to  start  the  presentation  and  continuing
when it was done. The fourth page was a nine item question-
naire,  where three items each targeted the three categories
discussed above (intelligence, competence, and empathy) on
an eight point Likert scale. One of the three items in every
targeted category was a negation, to make it possible to eval-
uate if the participants answered the questions thoughtfully.
This item will therefore only be used as a control and not be
a part of later analyses, since participants may vary on their
sensitivity to framing effects (see e.g. Tversky & Kahneman,
1986). One of the three items in every category used the tar-
geted word in the question, while others was formulated us-
ing synonyms. Page 5 and 6 presented the second character
in the pair and was otherwise identical. The last page thanked
the participant for taking part of the experiment
Every participant thus listened to and rated two charac-
ters.  The characters  was paired together by gender so that
participants never rated one male and one female character,
to decrease the risk of the participants to understand that the
experiment investigated gender based stereotypes. The char-
acters were also paired so that no traits were shared between
them.  This  means  that  the  pairs  the  participants  could  be
presented with was either FMM & FFF, FMF & FFM, MMM
& MFF, and MMF & MFM. The order of which of the two
characters that was presented first did also alter.
Participants and data comparison
Data from 233 participants was collected. However, 25 of the
465 (or 5.4%) rows of data were deleted and not used in fur-
ther  analyses  after  checking for  discrepancies  in the parti-
cipants' answers. If participant's answers had a standard devi-
ation over 2,1 units in all domains (competence, intelligence,
and empathic abilities) they were excluded from further ana-
lyses. This filtering of data was to account for, and detect lin-
guistic  misunderstandings  and  mistakes.  For  example,  one
participant from the web based version of the experiment had
given the ratings 8, 8, and 1 for each of the three domains,
which practically means that the participant had clicked the
furthest to the right on each of the answers. Since one of the
three questions of  every domain was a negation of  a syn-
onym of the key word, and thus gave the opposite amount of
points  (8-1  instead  of  1-8),  these  discrepancies  could  be
found. Likewise, answers that generated high standard devi-
ations shows that some kind of mistake or misunderstanding
of how the words in the questionnaire were meant to be un-
derstood. If one thinks both that a person is very intelligent
but not smart at all, then these words are used different by
the author and the participant, and the answers to these ques-
tions  measure  something  else  than  what  was  meant  to  be
measured. 
However,  data from 221 participants  remained (135 fe-
males and 86 males).  Participants age spanned from 18-69
with a median age of 26 (IQR = 6).
3 Results
Hypothesis 1
This hypothesis stated that stimuli with masculine voice and
appearance will be assessed as more intelligent and compet-
ent than stimuli with feminine voice and appearance. As seen
on Fig. 3 and Fig. 4, no such difference was found. The fe-
male character with two feminine traits (FFF) had an average
competence rating of 6.67 (SD = 1.55), and the female char-
acter  with  two  masculine  traits  (FMM)  averaged  6.69
(SD = 1.42).  The female characters with mixed traits, FFM
and FMF, averaged a competence rating of 6.27 (SD = 1.24)
and 6.02 (SD = 1.68) respectively.
When  comparing  the  female  characters  FMM  differed
significantly from FFM and FMF in competence ratings. FFF
differed  significantly from FMF, and  showed a  significant
trend of difference from FFM. FFM did not differ signific-
antly from  FMF (see Table 1).
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Fig. 3. Rating averages for female characters. The first letter (F) refers to the 
characters' gender, the second (F or M) refers to appearance, and the third (F or M) 
refers to voice.
For male characters the average competence ratings were
the  following:  MFF = 6.30  (SD = 1.55),  MFM = 6.16
(SD = 1.17),  MMF = 6.31  (SD = 1.18),  and  MMM = 6.44
(SD = 1.32). Two-tailed T-tests comparing the ratings showed
no significant differences in competence rating between any
of the male characters (see Table 1).
The female characters averaged the following in intelli-
gence  ratings:  FFF = 5.87  (SD = 1.53),  FFM = 5.41
(SD = 1.35),  FMF = 5.46  (SD = 1.38),  and  FMM = 5.87
(SD = 1.49).  The same trend  as  in  the  competence  ratings
were  found  when  comparing  the  ratings  using  two-tailed
t-tests. FFF and FMM differed significantly from FFM and
and showed a significant trend of difference to FMF, but not
from each other. Neither did FFM and FMF differ signific-
antly from each other (see Table 1).
The male characters'  average ratings were:  MFF = 5.53
(SD = 1.46),  MFM = 5.35  (SD = 1.40),  MMF = 5.48
(SD = 1.29), and MMM = 5.83 (SD = 1.50). The only pair of
characters that differed significantly in their average ratings
from each other when using two-tailed t-tests were MFM and
MMM (see Table 1).
Hypothesis 2
The  second  hypothesis  stated  that  stimuli  with  feminine
Table 1. Shows the results of all two-tailed t-tests between the characters received ratings. The numbers written in 
underlined bold shows signifant results (p < .025), while numbers in bold without underlinings show significant 
trends (p < .05).
Comp. FFF FFM FMF Comp. MFF MFM MMF
FFM .035 - - MFM .436 - -
FMF .003 .214 - MMF .978 .339 -
FMM .928 .021 .002 MMM .475 .090 .418
Int. FFF FFM FMF Int. MFF MFM MMF
FFM .019 - - MFM .357 - -
FMF .042 .765 - MMF .805 .461 -
FMM 1.000 .017 .039 MMM .139 .015 .066
Emp. FFF FFM FMF Emp. MFF MFM MMF
FFM .033 - - MFM .095 - -
FMF .044 .952 - MMF .635 .188 -
FMM .007 .508 .482 MMM .107 .958 .199
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Fig. 4. Rating averages for male characters. The first letter (M) refers to the 
characters' gender, the second (F or M) refers to appearance, and the third (F or M) 
refers to voice.
voice and appearance will be assessed as more empathic than
stimuli with masculine voice and appearance.
The female characters' average ratings were: FFF = 5.45
(SD = 1.61),  FFM = 4.80  (SD = 1.55),  FMF = 4.81
(SD = 1.64), and FMM = 4.59 (SD = 1.71). Here, the all fem-
inine character,  FFF,  differed significantly from FMM and
showed a significant trend of difference to FFM and FMF
(see Table 1).
The male characters received the following average rat-
ings:  MFF = 5.30  (SD = 1.69),  MFM = 4.79  (SD = 1.50),
MMF = 5.16 (SD = 1.47), and MMM = 4.77 (SD = 1.65). No
significant differences could be found in any of the compar-
isons between average ratings (see Table 1). 
Question 1 & 2
The first of the two exploratory questions in this study asked
whether any of the two traits, voice and appearance, domin-
ated  the other in affecting the participants' ratings.
One way of figuring out whether one trait is more domin-
ant than the other is to compare the average ratings for two
characters within each gender that share one of the traits, but
differ in the other (e.g. FFF and FFM), and then do the same
for the other set of characters share characteristics of one trait
but still differ in the other trait (in this case then, FMF and
FMM). If voice has a main effect on ratings then both of the
sets  of  characters  compared  should  give  the  same  in-
crease-decrease in ratings when altering voice. 
When  comparing   FFF  with  FFM,  having  a  feminine
voice seems to increase ratings (see Table 1.) with .3 points
in  competence  ratings,  .46  points  in  intelligence  ratings,
and .65 in empathy ratings. However when comparing FMF
with FMM having a feminine voice decrease competence rat-
ings with .67 and intelligence ratings with .41.
The same pattern emerge for appearance. When compar-
ing FFF with FMF, having a feminine appearance signific-
antly increased competence ratings with .65, intelligence rat-
ings with .41, and empathy ratings with .64 points.  When
comparing FFM with FMM, having a feminine appearance
significantly decreased competence and intelligence ratings
with .42 and .46 points respectively.
When comparing male characters the only significant dif-
ference found was between the intelligence ratings of MMM
and MFM. However, this result alone provides no answer to
these questions.
4 Discussion
As stated  in  the  introduction,  earlier  research  suggest  that
masculinity would increase perceived competence and intel-
ligence, while femininity would increase perceived empathic
abilities. That is however not what this study found when in-
vestigating both appearance and voice. For the male charac-
ters in this study no stereotyping effect could be found, but
for the female characters instead of ratings conforming with
common gender based stereotypes about competence and in-
telligence, matching voice and appearance in femininity or
masculinity seems to be what affect perception. However, fe-
male characters' average ratings indicate that matching fem-
inine traits  enhances perceived emphatic abilities,  although
having matching masculine trait did not affect ratings com-
pared with the female characters of mixed traits.
What explanation can be found for these results? One hy-
pothesis is that when traits are mismatched as in having dif-
ferent  characteristics  of  voice  and  appearance,  one  being
feminine and the other masculine, it is harder to categorise
the person. This might lead to a prima facie judgement that is
more sceptical  in nature. However, this only explains why
there  were  differences  between  mixed  trait  characters  and
characters  where  feminine  and  masculine  traits  were
matched. It does not explain why no significant differences
in competence and intelligence ratings were found between
the female characters that  had matching traits. Perhaps the
gender based stereotypes suggested by earlier studies are not
that  common in  the  sample  collected.  How representative
this sample is to a bigger population is hard to know without
comparing these results to larger studies, with a broader and
more geographically diverged sample.
Another  way to explain these findings are the ways in
which the gender ratio of medical doctors in Sweden have
changed in the last  seven years,  as discussed in  the back-
ground section. According to SCB (the Central  Bureau  of
Statistics  in  Sweden),  female  medical  doctors  have  gone
from 13 700 in practitioners in 2005 to 16 400 in 2012, while
in  the  same  time  period  male  practitioners  have  declined
from 18 700 to 18 000.
This trend of equalisation between male and female med-
ical doctors might have had an effect on the Swedish popula-
tion. Granted that being a medical doctor infers intelligence
and competence in and of itself, and the availability of male
and female doctors equalise, gender as a tool of discriminat-
ing between competence and intelligence will decrease and
people will start  using other cues to assess these qualities.
This also includes, one can argue, femininity and masculinity
as ways of inferring competence and intelligence, since they
are bound to gender categorisation. 
What remains then is the mismatch effect discussed pre-
viously. If  classical gender based stereotypes are less com-
mon when assessing medical doctors, then a mismatch effect
explains  why female characters  with mixed traits  received
lower average ratings for competence and intelligence.
However, as femininity and masculinity seem to play a
smaller  role in  inferring competence  and  intelligence,  em-
phatic abilities are still associated with femininity for the fe-
male characters. This might be explained by a weaker associ-
ation between empathy and the medical  doctor  profession,
which then do not infer with the predicted stereotype. Instead
femininity might still be more widely used as a cue of em-
pathic abilities when assessing medical doctors.
However, to draw anything more than these speculative
conclusions, further investigation is acquired. A recommen-
ded next step is to incorporate a wider array of stimuli. A lar-
ger set of different voices that are controlled for more charac-
teristics  than  fundamental  frequency,  and  perhaps  real  life
people as visual stimuli. Also, a larger sample of participants
that are more geographically diverse is also suggested. This
setup may be used to investigate and compare gender based
stereotypes, or lack thereof, for both characters that are med-
ical doctors and for characters that exhibit no profession, to
see how far the results in this study can be generalised.
Finally, if these results reflect a real way of thinking and
inferring  intelligence,  competence,  and  empathic  abilities
that  can be generalised to a broader population, it  tells  us
something of the inner workings of stereotyping, which in
turn  can  be  used  to  predict  attitude  responses  to  societal
changes. Furthermore it can be used as an argument for af-
firmative action. If theses findings is corroborated by future
research, indeed changing gender distributions in certain do-
mains may help to eliminate otherwise common stereotypes,
where gender or other arbitrary attributes has been used to in-
fer other personal qualities. 
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